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　　The aim of this study was to investigate the effects of oral moisturizer that contains 
fluoride on dentin remineralization and hardness in vitro. The bovine teeth dentin blocks 
were cut out and embedded in a normal temperature polymer resin as 1 group 6 samples 
per group. All of the samples were demineralized by immersion in a lactic acid gel con-
taining 1wt% carboxymethylcellulose (pH 5.0) at 37℃ for 5 days and formed an artificial 
early caries lesion. The samples were divided into 4 groups of 6 samples, which is group 
A : Dem, group B : mineral solution, group C : oral moisturizer＋0 ppmF, group D : oral 
moisturizer＋2 ppmF. Group A was only demineralization, and the others were immersed 
in the mineral solution (1.5 mM CaCl2, 0.9 mM KH2PO4, 20 mM Hepes, pH 7.0) and all 
the samples were incubated at 37℃ for 14 days. For group C and D, during the same 
time, this oral moisturizer was applied to the dentin surface of the samples 3 times a day 
and  the samples were left in on incubator at 100% humidity, 37℃ for 3 hours. Group B 
was only treated with mineral solution. After 14 days experiment, the samples were micro 
radiographed to measure lesion depth(µm) and mineral loss value(vol%・µm). Group C : 
oral moisturizer＋0 ppmF and group D : oral moisturizer＋2 ppmF showed significantly 
lower ld and ΔZ values compared with group B : mineral solution. Then measured the 
Vickers hardness (Hv) of the dentin surface was measured with Vickers hardness tester. 
The group D : oral moisturizer＋2 ppmF hardness increase significantly higher than that 
of the other groups.
　　In conclusion, it was suggested that the oral moisturizer developed the remineral-
ization of dentin lesion and the fluoride in it may have increased the hardness of the 
dentin surface. 
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スナトリウム (以下 CMC）添加0.1M乳酸 gel
（pH5.0）に37℃で５日間浸漬して，人工初期齲
蝕を形成した6)。その後，試料を６試料ずつの４
群に分け，A群 :未処理，B群 :ミネラル溶液 (1.5 
mM CaCl2, 0.9 mM KH2PO4, 20 mM Hepes, 
pH7.0)，C群 :口腔保湿剤＋０ppmF，D群 :口
腔保湿剤＋２ppmFに分け，A群は脱灰のみの未



































































Fig. 1   Schematic mineral distribution and measurement 
mineral parameters
　　　Vs=mineral vol% level of sound dentin, 
　　　Ld=lesion depth(µm)，
　　　ΔZ=mineral loss value(vol%・µm)






































Fig. 3   Comparison of ld (a) and ΔZ(b) values by type of 
oral moisturizer (oral moisturizer＋0 ppmF and oral 
moisturizer＋2 ppmF)
The oral moisturizer＋0 ppmF and oral moisturizer
＋2 ppmF showed a significantly lower ld value 
and ΔZ value compared with the mineral solution.
Each column and bar represent the mean±SD of 
6 samples
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Fig. 4   Comparison of hardness values by type of oral 
moisturizer (mineral solution, oral moisturizer＋ 
0 ppmF and oral moisturizer＋2 ppmF)
The oral moisturizer＋2 ppmF hardness increase 
significantly higher than that of the other groups.
Each column and bar represent the mean±SD of 
6 samples
( 4 )




















































































 6） Joshi, A., Papas, A. S. and Giunta, J. : Root 
caries incidence and associated risk factors in 
( 5 )
フッ化物配合口腔保湿剤による根面齲蝕予防の基礎研究：南ほか 5Vol. 47　№ 1
middle aged and older adults. Gerodontology　
10；83-89　1993.
 7） Inaba, D., Iijima, I., Takagi, O. and Arends, J. 
: The influence of airdrying on hyper reminer-
alization of demineralized dentein: A study on 
bulk as well as on thin wet section of dentin. 
Caries Res.　29；231-236　1995.
 8） Inaba, D., Tanaka, R., Takagi, O. and Arends, 
J. : A computerassisted videodensitometric 
method to visualize mineral distributions in in 
vitro and in vivo formed root caries lesions. 
Eur. J. Oral Sci.　105；74-84　1997. 
 9) Inaba, D., Tanaka, R., Takagi, O., Yonemitsu, 
M. and Arends, J. : Computerized measure-
ments of microradiographic mineral parame-
ters of de and remineralized dental hard tis-








に関して－．J. Fukuoka Dent. 33；1-10　2007.
12） Ten Cate J. M., Chaussain-Miller C. 飯島洋一
監訳：齲蝕予防における再石灰化メカニズム．
歯界展望　109；854-863　2007.
13） 古賀　寛，眞木吉信，松久保　隆，高江洲義矩 : 
市販フッ化物洗口剤作用後のエナメル質および
歯根面への Fluoride Uptakeの in vitroにおけ
る検討．口腔衛生会誌　52；28-35　2002.
14） Petersson, L. G. : The role of fluoride in the 
preventive management of dentin hypersensi-
tivity and root caries. Clin. Oral Invest.　17；
63-71　2013. 
15） Nagai, Y., Inaba, D., Minami, K. and Matsuda, 
K. : The effects of fluoride-releaseing restor-
ative materials on inhibition of secondary car-





17) Inaba, D., Minami, K., Kamasaka, H., and Yone-
mitsu, M. : Effect of phosphoryl-oligosaccharides 
(POs)on remineralization of enamel lesion in 
vitoro. 岩医大歯誌　27；197-202　2002.
18) Inaba, D., Minami, K., Kamasaka, H. and Yo-
nemitsu, M. : Remineralization of enamel and 
dentin by a chewing gum containing phospho-
ryl-oligosaccharides(POs) supplied by chewing 





20) Ten Cate, J. M., Shariati, M. and Feather-
stone, J. D, B. : Enhancement of (salivary)
remineralization by ʻDippingʼsolutions. Caries 
Res.　19；335　1985.
21） IIjima, M., Ishikawa, R., kawaguchi, K., Ito, S., 
Saito, T. and Mizoguchi, I. : Effects of pastes 
containing ion-releasing particles on dentin 
remineralization. Dental Materials Journal.　
38；271-277　2019.
22) Tohda, H., Yanagisawa, T., Tanaka, N. and Ta-
kuma, S. : Growth and fusion of apatite crys-




24） Tohda, H., Takuma, S. and Tanaka, N. : Intrac-
rystalline structure of enamel crystals affected 
by caries. Dent. Res.　66；1647-1653　1987.








Reprint requests：Kentaro MINAMI, Division of 
Preventive Dentistry, Department of Preventive 
Dentistry, Ohu University School of Dentistry, 
31-1Misumido, Tomita, Koriyama, 963-8611, Japan
( 6 )
奥 羽 大 歯 学 誌 20206
